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I (54) Title: FRAGRANCE DISPENSING DEVICE 



On 
o 




> ingress of carrier gas into the reservoir and egress of fragrance-containing earner g t „ twwvpnt or substantially prevent, 

1 1 j: onH 1 o ri a t h 



closure means to prevent, or substantially prevent, 



O liaki of fragrance from the reservoir into a head space ^^^^^ian^^vi^p-lbnn^ 
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^ I W / . ; D #tec'd PCT/Pi: i 9 JAN 2005 



FragranceDisEensir^^ 



5 cartridges. 

flow of carrier gas. 

. m in ™ ,771930. They are described as being capable of 
15 Fragranceca^d g esare ta ow„.n^ J^^^^^ 

releasingfragranceonastreamofcamergasmarim n(ainedinthe 

fograncelossduringstoragersprov.dedbyflex.blem Uowneedles 

or cannulae, whereupon fragrance is permitted to flow 
needles or cannulae on a stream of carrier gas. 

znr..: -.T^r.r:.. 

1 v ftnffl the cannulae and strong fragrant head space around 
continues to leak from the cannulae <u a reme died by removing 



30055 PCT 



urLnore.remova, ofcannuiaereuuiresamechamca ^^^^ 

expense of achieving fragrance delivery, 
means that are capable of mass-production at low cost. 

Zrisifonnd^if^ancetnmecu.es werepennitted narrow 
eilall asiftheywereetosed.msanowedthedeve.opnrentofav.ysnnptenreansof 

the need for mechanical intervention to interrupt flow. 

ieieofhagrancefromthereservoirmtoaheadspaceexterna.oftheeartndgewhen 
carrier gas flow is interrupted. 

30 
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— rrrr— - rrr— - 

does not exceed arate of 400ng per second, 
.ecarfrtdgesacerding tothep— on n^e — 

Furthermore, tf earner gas flow 

release in a controlled and re ^° nSlV Jj^ deliver any leaked fragrance to the 

acc.atelytoaheadspacewhenrer.nnedanddoesno de^ J 

15 Head.pace^ereoyavoidingfreadspac.con— n ^ 
— toflOWOf ~:r:—tXnence.™ S o P en S , h e 

^"aTgid— 

possibility of actuating b t0 sync hronise fragrance 

20 ^asignalreceivedfronrandio/vtsualcnrprnen, yiewer or listener 

canlistento.and/orwatchap^ 

— -g— Ithasnothither^ 
Snch responsiveness necessary to rcal.se ttns ^ ^ md section of 

conld not be achieved in a cost effective manner. 

, of the oresent invention that the inlet/ontlet capillaries must be of 

-S^^^----* ,,,,,,-a,, ^ ,,,,,,, 
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sure and a very tow detection threshold ean he taken and there can he ca.cu.ated 
5 " to^totove.shetow.ato.detecnon.an — bead space. Exempt 
of such fragrance materia* are ethyl acetate, myrcene and encalyptol. 

space vo.nnteshou.dhe defined. Given that cartridges of the present tnventto-e.o he 
under such stringent conditions, by determining *e maxtmurn tnterna. dtanr ter, and 

Zl,^ I ^^----- l *'--*' ,,,ta,, '*■' 

fragrance materials that are available in the palette of perfumers, 
^meinventionpmvidesmanotherofitsaspee^amethodofformingcartridges 

accordance with the metbodotogy dtsclosed heremunder.fi is 

brventiontoprovideamemodoffiag^cingaheadspacecompnsmg^estepofselcchng 
fragrance cartridge according the selection critena set forth heremhe.ow. 
"^^ehknownmatdtsplacementofmoleculesinagasmay occur as a result of fi— g 
Ibcurtemsandbydifmsion.Inna^^ 

nandsomLnfardisp— is essentiafiy conned by diffitston. Mo.ecn.es 
Itfiomapointofhighconcentrattontoapointoflowerconcentrattonmasenesof 

mo.ecuto and its neighbours. Through this random movement, a gas mo,ecu,e wd, have a 
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W 

expre s S ed 1 n«e rm sofitsD,ffus,o„Coe ffi c i ent(D)a„d 1 s expressed .nunusof on .The 

DifBlS ion Coefficients for Compounds ta Gas Phase J Chromatcgr. 522 (! 990) 27 284. 
a large palette of molecules. 

^Men.edi^ondis.ancepernnr.thnefora — ~;« B ^ 
Mar.inQnaeK.Mo.eMareThermod^iknndKinetfeTeiU.Chenrrsche 

Reaktionskinetik; Ch 8 at p216-225, VDF publication 1986. This model assumes that a 
15 molecu,eso f a g asmoveinonedimensiona,o« g amhe.Accordm g tomemodel,me 

distance the molecule will travel, r„ , is given by the formula 

along the tube for a given fragrance material. 

reaimofcommongeneralknowledgethatd-ffusionofasasrsdefmedbythe 

30 c(r=0)of fragrance is takentobethe vapour pressure. Second, for a cap.Hary wrthnfrnte 
3 !I;l-.» at^iszero-Assumingmatatmeendofmec^wrm 
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a length L, a. its outlet, diffusing moleeules will immedtately experieuee turbu.euce and 
thus be mixed with ambient pure air,the boundary eoudition for e(L)can be set to zero. 
Therefore, the solution of the stat.onary diffusion equation provides the followmg 
concentration gradient in the capillary: 

5 

C (r) = C(r=0) +l/r [(C(r =L) - C(r-0))/L] 
wherein 

C(r) is the concentration at a distance r from the origin, 

C(r=0) is the head space concentration of fragrance material in reservoir, and 

10 C(r=L)issettozero. 

Therefore, C(L-r„) represents the concentration of fragrance in the portion of the captllary 
adistance r dil r measured from the outlet, and is therefore relevant for me leakage rate out of 
the capillary. It is possible to calculate the leak-rate (mass-loss per second) by muluplyng 
this concentration by the volume fragment of the capillary with length r«r and the area 

15 formed by the inner capillary diameter (V m = nd 2 /4). 

From this calculated leak-rate, the amount of fragrance being leaked into the head space per 
second may be determined. Therefore, if a dilution of this amount of fragrance mto a head 
space of 1 litre is assumed, it is easy to determine whether the capillary dimens.ons are 
20 sufficient to prevent a Sensory Threshold Concentration within the head space. 

dimensions for a cartridge without the skilled person having to resort to undue 
experimentation. Furthermore, a comparison of the theoretical assessment presented above 
25 with experimental data for ethyl acetate, myrcene and eucalyptol and found excellent 
correspondence of theory and experimental data as is shown in Table 1 below. 
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Calcul- 


OV 1 


Molecule 


d 

[mm] 


l r 

ram] 


diffusion 
. distance 
(r) 

[mm/s] 


Vapour 
pressure 
[ug/1] 


Sensory 
Thresh- 
hold 
[ng/1] 


Experi- 
ment 
Leak rate 
[ng/s] 


ation 
Leakrate 


6 


Ethyl 
Acetate 


1 2 


16.5 


4.0 


414202 


54 


300 


397 ng/s 


<1 


Ethyl 

Acetate 

Myrcene 


0.4 
1.2 


30 
16.5 


4.0 
3.4 


414202 

13736 
13726 


54 

136 
136 


14 ng/s 

26 
1.8 


18 ng/s 

14 

0.7 


~1 
~<1 


Myrcene 
Eucalyptol 

r 


0.4 
1.2 
0.4 


30 

TToT" 

T30 


3.4 
3.3 
3.3 


14980 
TT4980 


154 
154 


26 
not 

detect- 
able 


12 
0.8 

„ 


-10 
<1 



t, to Table 1 the vapour pressure ana aenbuiy 1^^- 

Referring to Table l,tne P , we ii known persons skilled in the 
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detectable leakage for either outlet tube. 

— — ^ rrm 

5 method of calculates cartndge drmensrons baa ^ ^ 

— ,w*c h ,ee iW ^ 

fteoveteldimensionsofacartridge— ngsuchc pU.ancs^t p na 
lengths of about 20 to 30mm. 

diamcterofthecapmarywouldhaveto be narrowed accordmgly. 

will be prohibitively high in order to force mr gn ^ 

™~. — 
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problems, the — interna, diameter of the tube shoold be, n the or 
5 Lni.en-es.However.itrsuni^thatonewon.dneedtoresorttosuc a smarter, 

„roduceavery miniaturised version of the cartridge. Even then, mrmatunsatton may b 
the capillary. 

10 General., whereas smaU diameter capillaries, e.g. 0, to 0.4mm am preferred becaus, = me 
20 be coiled. 

whennocarriergasnows^ughthecartridge.Preferabl^d.sposedv.mmthemte 

, ^ n * The nlue has the additional advantage that in use, it 
accord expressed from the cartridge. The plug nas me 

caused by malfunction of a carrier gas pump. 



30 



30055 PCT 



• f *i» ,heo««le..ub e maycon.ainaplug.opreve„tanypar«icu.atereservoir 
quartz glass wool. 

15 punctured shortly before use. 
glycol, or mixtures thereof. 
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11 



ket one,e fll y.be M oa,e,eth yl bu tyra te,e ft yUaproa,e,e,h y Uso amy . k e«o»e,e*yl 
fcnebone alpba, feneby, aeetate, feneby! atcobo,, ne— 

1S slylpropionate,«^ 

^ne.n.e.by.pan^onsse — 
20 Labyaroc^.^ydrobnaloo. nHeye.a.andvalerolae ^^^^ 

30 ketone eentifo.y., eetona., eetone alpba, einnanue a.debyde, enn.a.ny. aeetate e,«al 
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neryl acetate, nonadyl, nopyl acetate, ocwi > 
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paraldehyde, pheny^P ^ resedAlh odinyl acetate,**^ 

5 pUcatone.precarone.prunoUde.pyralone.radj 

undone, undecaverto., ve.outone, verdo., vady 

ctat e,undeca 1 actonede 1 ta,van i mn,vad tt ope,andve 1 v,o„e. 

• ■ onfi^edtoreceWeadesiredloadbgofftagrancematerialwhdstleaving 
^ teria , forasatoated hea dspaceof fragrance 

an appropriate volume about the fragran ^ ^ ^ 

UPtO5 ;„ 8 : O 0 to72 d^Igo^eearrier— .XKeupper^ontMs^ 
spaceofO.05^ ^ ~ J ^turationof the head space, e.g. wtthin !0 seconds, 
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phase to provide a powerful fragrance aeeord to a user. 

taown systems using carrier materials in powdered form. 

u ■ iic«TOM represent an excellent carrier material, but 

Lia Ver%rRhec-pore»,which after mi.ling.o the desired parhcle stze and aftera 

» ======= 



Porex^ 
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pr eferab,y the cartridge is formedof glass, silicon or a metel such as stee, (preferab y 

5 combination of materials snch as steel or glass lined internally with an inert polymenc layer. 

Cartridges may be formed by a variety of technics known in the art for producing > 

embodiment, the cartridges are formed of unitary construction wherein the cap, lary and 
10 reservoir ^^^^^of^ro^s^^ 

etching. 

asingleblank. Such manufacturing techniques enable cartridges ,0 be mass-produced m a 
20 cheapmanner.Thisrepresents an important advantage of the present invention as the 

suchtheyshomdbeofsimpleandcheapconstruc.ion.Furthermore.as.heS-D 
^rostlcturesofthecapiHariesandreservoirscanbe formed in this manner, the cartndges 
can easily be miniaturised. 
25 ^ecartridgeblankshavcsufficientmechanicaunengm.menoneoraseriesofcartridges 
formed from the same blank may act as a self-supporting body. However, it may be 
preferable to laminate onto the cartridges with a suitable support material that may be 
formedofanysuitablemateria, such asplastics materials, or metals that are ableto add a 

30 protective surface and additional mechanical strength to the cartridges. Accordmgly, a 
supportbody containing cartridges forms another aspect ofthe present invenhon. 
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Uesupportbcdyispreferab.yfom.edof.p.aaticsmatenalforeaseofm— .for 

ord er to accommodate oneo.an^ofc^dges.ina—.ha.pennmof^ 
5 inseriionoratuchmen, 

.Oaddinfo— gtheftagranoes.advenise.n^c.deoorattvefea^SUU 
^cHipn.aycon.aincer.aininfo^onresarding security tha, w,U prevent use of * 

display. 

n.aysimpiybecor.ec.edtoapumpviaasuitableeonduit.e.g.asenesofflex.bep.pes 
the cartridges. Carrier gas m ay thereafter be expressed down one or more ptpes to em, a 

^.J^-.— ~**^ h ^ ,i-,i " , " c " 

sense the ftagrance at a position remote from the support body or cartndge, 
30 Althoughtherehasbeendescribedavery staple means ofoperating me present invention 
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drawings. 



10 herein. 

c^er-gasthronghthe appropriate cartridges in a pre-deternnned sequence. 

30 Th ei„ve„rio„therefore aisoprovidesadev.ee eotnprising nteans for receiving a ear^dge 
^ort^as— ovedefined.eontainingacartridgeandpaastngcarr.ergaa 
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eo„ t a i „in g ca rri e rg as,,heco„d uit havi„ g a n ou tl e t o r ou to sfo r p r esen tmg hea d sp a ce t oa 



user. 



5 n.^-iktod-w**-"- 4 - 1 ***^" 

limitin g preferred embodiments. 

Figure laisaplanviewofasupport body bearing two cartrid g es. 

10 Rgure.bisalongitnd^^ 

Fig „re2aisasehematic perspective view ofasupportbodyeontainingapiuraUtyof 
cartridges within the support body. 
15Figur e2bisascbemadcpe re pee ti veviewofanomer W eofsnpportbody,misonein,be 

preferred credit card format. 

2a and 2b into devices. 
20 FigU re4isaperspee,Weviewofadeviceforusewimeartridgesaeording«onmis 
invention. 

pigureSisaperspectWeviewofanaiternativedevieeforusewttheartridgesaecordingto 
25 this invention. 

Met capillary (3) and an ontle. capfflary (4) eaeb eonnee,in g a. one terminns w,tb a 
111(5, t reservoir containing a porous and/or absorbent materia! (6) for bo dm g a 
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gas respectively. Met and outle, capillaries eon,a,n filters (9) intended to prevent fragrance 
material, substrate material or any other peculate matter from being carried from the 
reservoir and carried on, of the cartridge via the inlet and out.et capillaries. Add.uonally, 
inlet capfflary (3) is equipped with an active carbon filter (10) in order to remove any 
5 organoleptic material carried into the cartridge by the earner gas. 

Eachcartridge is sealed with a sealing layer (,l).Sea„ng may be achieved by laser welding 
an appropriate material on to the support (2). 

10 Whereas in this embodiment each of the outlet capillaries are provided with separate outlet 
ports, in an alternative embodiment the outlet capillaries may converge in a mamfold-type 
arrangement such that all outlet capillaries share a common outlet port. 

Figure 2a shows a generally cylindrical support body (12) containing a plurality of 
15 cartridges internal of the support. Details of the cartridge are left out for ease of 
representation. 

Figure 2b shows a preferred credit-card design for a support body (13) in perspective 
containing a plurality of cartridges the details of which are not shown. 

20 figure 3a and 3b depict the support bodies of Figures 2a and 2b, that are in the process of 
being inserted into a device (14) along the direction of the arrow into an orifice (15). Once 
inserted into the device, the inlet ports of the cartridges align with and regrster m 
substantially air-tight communication with capillaries extending from apumpmeans (not 
25 shown). A readable microprocessor chip (no. shown) on an outer surface of the support 
body (1 3) can be read by the device such that, when the device is activated, pump means 
will express carrier gas into the inlet capillary of an appropriate cartndge according to apre- 
determtned sequence that may be synchronised with a v.sual or acoustic performance. In 
this simple arrangement, outlet ports (8) of the cartridges express fragrance-contammg 
30 carrier gas (16) into a head space immediately surrounding the orifice, where rt can be 
de«ec,edbyauser(17). Of course, outlet capillaries can be connected to condu,ts(not 
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device, whereauser can sense the fragrance m a«eriaU m a„a«i„ g tato a head-space .ooaHo 
scarce of power snchasamainssupptyorabafr^y. Alternative.y.sockettnay beaUSB 
5 connector for connecting the device toaster — or other electronic devrce such 
asatelevisionorthehke. Alternatively, socket may be aBlne Tooth connector or 



device. 



emitted from the cartridge can be sensedbythe user remote from the device. F.gure 4b 
shows an alternative design vanant whereby remote sensing of fragrance matenaUs 
achievedbyahead-set arrangement (2,) having a cnnduit (22) connected. o a carmdge 
,5 conned inadevice (23), the conduit being fixed a, one end to me head-set such d,at,m 
use «heontlet(24)oftheeondui,ispositionedunder,henoseofauserweanngmehead 



set. 



20 
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Claims: . 

, A fragrance cartridge comprising a reservoir containing a fragrance matenal and 

provided with channels to permit ingress of carrier gas into the reservotr and egress 
of fragrance-containing carrier gas from the reservoir, the channels being defined by 
5 capillaries having internal diameter and length dimensions sufficient to act as 

closure means to prevent, or substantially prevent, leakage of fragrance from the 
reservoir into a head space external of the cartridge when carrier gas flow > 
interrupted. 

2. A cartridge according to claim 1 wherein the capillaries independently have a 

10 diameter of 0. 1 to 0.4mm. 

3. Aeartridgeaceordingtoelaimlorclaim2whereinmeeapiflariesindepe„denfly 

have a length of 20 to 30mm. 

4. A fragrance containing cartridge aecordingto claim 1 wherein fragrance leakage 

does not exceed a rate of 400ng per second. 
15 5. Asupportbodyhavmgembeddedthereinacartridgeorcartridgesasdefinedmany 

of the preceding claims. 
6 . A support body according to claim 5 comprising a substantially flat body in the 

shape of a credit card. 
7 A support body according to claim 7 or claim 8 having on an outer surface a 
20 machine-readable microprocessor chip containing instructions to be read by a devce 

regarding actuation of gas flow through the cartridge or cartridges in a rime- 
dependent and sequential manner, optionally relaying signals from audio or vtsual 
apparatus thereby to synchronise the presentation of odours with an audio and/or 
visual display. 

25 8 A device containing pump means for expelling carrier gas adapted to receive a 

cartridge, cartridges, or support body containing cartridge or cartridges as defined m 

any of the preceding claims. 
9 A method of enhancing the sensorial perception of a viewer, listener or consumer of 

an audio and/or visual performance or presentation comprising the step of passmg 
30 carrier gas through a eartridge, support body or device as defined in any of the 

preceding claims, thereby to present fragrances into a head space local to the 
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listener, viewer or consumer. 
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Abstract 

^eeearttidgeeornpris ing a reservoir eon* ^^T^t^T 
5 .UhLels.openni.ingressofcarrier gas into the reservoir and 

local to the listener, viewer or consumer. 
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